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Automated Monitoring System for Fluid Le

cerreeerand Density in High-Level Waste Tanks

Developer: Science & Engineering Associates, Inc.
Contract Number: DE-AC21-96MC33126
Crosscutting Area: CMST

Problem: piezoelectric elements and simplest ways to determine (fthe

multiplexed to provide real time  density of a material on the oppo$
During 50 years of nuclear weapons informatiorttetank wastéuid  side of abarrier is totap on the

development,DOE has produced level and fluid density. barrier and listen tiee response
millions of gallons of high-level This ighe method used to findj
radioactive ananixedwaste. This Benefits: studbehind dry-wall and is alsq
waste is primarily stored in used taetermine liquid levels in

underground tanks at DOBRites »Monitor fluid levels on a real-time  tanks. In essence this is analo
across the country. Many of these  basis with a spatial resolution of 1 histeahnology. However, on
tanks are of single wall cm cannot simply walk up to the sid
construction. Finding ways to a million gallon underground
determine the fluid level and density »Promptly alert site personnel to storage tank andap on it. The

te

us

of

inside, has always been gfeat changes in fluid levels and densities  challenge lies in applying this sifhple

concern. Tapping on thgide of technique to the complicated
tank and thenlistening to the »Implementation of the system situation ofleterminingthe liquid
response at differerevels is a thoughexisting liquidobservation  leels and densities oDOE high-
simple yet standard method for wells (LOWS) in tanks at Hanfordlevel waste tanks. The solutiof
locating fluid levels intanks. This must quétatively determine liquid
method, however isnot always »Ability to monitor fluid densities  densitiesand assesdiquid levels
accurate when applied to high-level on a real-time basisrder to with relatively high resolution.

waste tanks. detmine stratification of waste
contents The basis of this technology is |fo
Solution: place a large number o$mall
»Able to monitor the bottom of the  "tapping” artistening” devices
A real-time continuous monitoring LOW into a LOW runnitigrough the
system of wastdluid levels and tankwaste. This can bedone
fluid densities iMDOE waste tanks. Technology: through the use aferamic
The systenwill consist of a string piezoelectric transducers. Thgse
of small piezoelectric elements This technology is to measure liquid ice®ean be custom shaped arﬁd

placed inside of an existingquid  densities through acoustic made in verysmall geometrics.
observation well. Asmall force  techniques. This willallow Theefore, a largenumber of them
will be exerted on the tank wall determination of liquid/air can beplaced in a very compacy
producing sound waves. These hdaries andthe makeup of arrangement.
sound waves will be detected by the interstitial layers. One of the
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fAstring of piezoelectric transducers  information on tpi®ject, the \
will be lowered into anexisting contractor contact is:
LOW pipe and bound to the interior
wall. A pulsegenerator located at  Principal Investigator:
the surface abowibe tank inducesa  C. David Cremer
very short duration voltagg@ulse.  Science and Engineering Associates,
This causes the piezoelectric  Inc.
ceramic to mechanically displace 6100 Uptown Blvd. NE, Suite 700
and effectively'tap" thepipewall.  Albuquerque, NM 87110
The same element or an identicalPhone: (505) 884-2300
one is used to measure the response  Fax: (505) 884-2991
of the "tap” on theipe wall. The E-mail: dcremer@seabase.com
response data is recorded by an
instrument such as a spectrum DOE's Morgantown  Energy
analyzer or digital oscilloscope. Technologyenter supports the
The recording instrument is Environmental Managem@ifice
connected to an RF modemhich  of Science and Technology by
transfers data to a central computer  contracting the research and
for data analysis and recording. development of new technologies
Alarm functionsarebuilt into data  for waste site characterization and
analysis outines to alert site cleanup. For information regarding
personnel to any notable changes in  this project, the DOE contact is:
the tank contents.

DOE Project Manager:
Contacts: C. Edward Christy

Morgantown Energy Technology
Science and Engineering Associates, Center
Inc. (SEA), is ahigh technology 3610 Collins Ferry Road
contract R&D organization  Morgantown, WV 26507-8880
providing services tdhe national Phone: (304) 285-4604
needs. The Environmental Fax: (304) 285-4403
Technologies Division of SEA E-mail: cchris@ metc.doe.gov
develops, demonstrates, and
providesfield services irthe areas
of environmental characterization,
monitoring, and remediation. For
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Phase | Start Option | Option Il End
Build Full-Scale Full-Scale
System System Demo ‘
i |
Gate 4
\ J
m November 1996 @
Morgantown Energy Technology Cente Printed on Recycled Paper

k r;14




